Introduction

Fulminant bacterial infection can cause sudden onset of sepsis and multiple organ failure, leading to death within a few days (1-3). Since the identification of group A beta hemolytic Streptococcus pyogenes (S. pyogenes) in the 1980s, cases of flesh-eating bacteria have been reported (1-7). Fulminant infections by Vibrio vulnificus (V. vulnificus) (8-10) and Streptococcus pneumoniae (S. pneumoniae) (11-16) have been also introduced. Once infected, the patient's condition deteriorates within hours, and emergent therapy is necessary. Mortality rates for flesh-eating bacterial infections are as follows: 15%-34% for group A beta hemolytic S. pyogenes (1, 2, 4, 5, 7), 50%-75% for V. vulnificus (by primary
, and 40%-60% for S. pneumoniae (11) (12) (13) 16) .
A suspicion of malpractice can arise in cases of unexpected death. Recently, developed streptococcus grouping latex kits may be useful for early diagnosis (17, 18) . However, the false negative results as well as the possibility of another bacteria such as S. pneumoniae are possible. There have been numerous reports on the molecular mechanisms of fulminant bacterial infection (1, 5, 6, 8, (11) (12) (13) (14) (15) (16) . However, there are few reports on the general pathologic features of fulminant bacterial infection in Japan (10, 19) . Here, the findings from nine cases of fulminant bacterial infection were examined.
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symptoms. Seven of nine patients had an underlying chronic disease. In addition, two of the five patients with S. pneumoniae infection had a history of splenectomy for treatment of a hematologic disorder, and three patients were alcohol abusers, one of them also had S. pneumoniae infection.
Three of the five patients with S. pneumoniae infection had a hematologic disorder (13) (Fig. 1A) , and urinary antigen of S. pneumoniae was also confirmed. Also, V. vulnificus was also confirmed in the smear of an emergent archenteron of incision in the left shoulder. (Fig. 2) (1, 5, 6 ). Some patients showed blisters from the epidermis to the dermis (19, 20) . Pulmonary congestion complicated by bacterial colonization was observed (Fig. 3) (20) (21) (22) (23) . Four of the seven patients showed adrenocortical hemorrhage (24) . Histopathologically, Gram-positive diplococci were confirmed in three of the four patients with S. pneumoniae infection. In Case 1, numerous bacteria in various organs were also observed (Fig. 4) . Gram-positive cocci of group A beta S. pyogenes in two patients were present around the necrotizing fasciitis (Fig. 5) (13, 25, 26 Gr o s s f i n d i n g s o f p a t i e n t 6 . ( A) De s q u a ma t i o n a n d e r o s i o n wi t h b l u i s h -p u r p l e d i s c o lo r a t i o n o f t h e l e f t i n n e r f e mu r . ( B ) I n c i s i o n o f t h e l e f t i n n e r f e mu r s h o ws s u b c u t a n e o u s h e mo rr h a g e a n d n e c r o s i s . ( C) He mo r r h a g i c a n d n e c r o t i c mu s c l e a n d f a s c i a . (11, 12, 14, 16, 27 Hi s t o l o g i c a n d b a c t e r i a l f i n d i n g s o f p a t i e n t 6 . ( A)  S u b c u t i s s h o ws i n f l a mma t i o n s u r r o u n d e d b y f i b r i n a d j a c e n t  t o t o r n mu s c l e f i b e r s ( He ma t o x y l i n a n d E o s i n s t a i n i n g ) . ( B )  Nu me r o u s Gr a m-p o s i t i v e c o c c i a r e l i n k e d s i d e b y s i d e ( a rr o ws ) ( Gr a m s t a i n ) .
Autopsy findings
On postmortem examinations performed seven of the nine dead cases (except cases 8, 9), showed petechiae on the body surface and subcutaneous hemorrhages, consistent with Disseminated intravascular coagulation (DIC) (Table 2). Group A beta S. pyogenes and V. vulnificus infections involved necrotizing fasciitis
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Discussion
Fulminant bacterial infections are mainly categorized as S. pneumoniae or group A beta hemolytic S. pyogenes and V. vulnificus infections. The former is associated with splenectomy, whereas the latter are associated with liver dysfunction and necrotizing fasciitis. The spleen comprises 25% of the body's lymph tissue, and is involved in bacterial phagocytosis, antigen presentation, and opsonin production. Splenic macrophages are more efficient than neutrophils with respect to trapping in the blood, especially in bacterial phagocytosis
by the sepsis played a role in the development of adrenal hemorrhages (19, 24) .
Alcoholic liver cirrhosis was confirmed at autopsy in two patients with group A beta S. pyogenes or V. vulnificus. The presence of alcoholic liver cirrhosis makes regulation of the host immune response difficult. Kupper cell depletion is associated with decreased activity of the reticuloendothelial system, and the presence of sinusoidal compression due to pericellular fibrosis facilitates the formation of arteriovenous
shunts. Impairment of the host defense system can lead to bacteremia (28, 29) . It appears that bacteria resistant to phagocytosis invade the blood from the intestinal tract and migrate to the liver via the portal vein, at which point marked bacterial proliferation and bacteremia occur (29) .
The pathogenesis of alcoholic liver injury caused by depressed bacterial phagocytosis depends on the onset of fulminant infection (29). V. vulnificus infection associated with
eating seafood such as raw oyster and shellfish in the summer must be distinguished from group A beta hemolytic S. pyogenes (10, 30) .
The cause of death in each case is circulatory collapse caused by fulminant infection (10, 19 (3, 4, (20) (21) (22) (23) (31) (32) (33) (34) (35) (36) (37) . The onset of fulminant infection depends on the bacteria and the sensitivity of the host (38) . In the present study, depressed bacterial phagocytosis such as splenic dysfunction or liver dysfunction was a predisposing common risk factor for the onset of fulminant bacterial infection (28, 29, 37) .
A search of the literature found splenectomy in 91.9% of patients with fulminant S. pneumoniae infection (14) , liver dysfunction in 10%-20% of patients with group A beta hemolytic S. pyogenes infection (1, 5, 7, 21, 39) , and liver dysfunction in 66%-90.3% of patients with V. vulnificus infection (8, 36, 40) , which supports our data. Clinically, empiric antibiotic therapy should be performed at first after examining cultures (21, 27) 
